EP 3 106 994 A1

(1 9) Europdisches

: Patentamt

European
Patent Office

Office européen
des brevets

(11) EP 3106 994 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication:
21.12.2016 Bulletin 2016/51

(21) Application number: 16170455.6

(22) Date of filing: 19.05.2016

(51) IntClL:

GO6F 13/40 (2006.0)

(84) Designated Contracting States:
AL AT BEBG CH CY CZDE DK EE ES FIFRGB
GRHRHUIEISITLILTLULVMC MKMT NL NO
PL PT RO RS SE SI SK SM TR
Designated Extension States:
BA ME
Designated Validation States:
MA MD

(30) Priority: 17.06.2015 US 201514741549

(71) Applicant: The Boeing Company
Chicago, IL 60606-2016 (US)

(72) Inventors:

e SAFARLI, Artoush

Seattle, Washington 98124 (US)
* McCUEN, Patrick Jay

Seattle, Washington 98108 (US)

(74) Representative: Thorniley, Peter et al

Kilburn & Strode LLP
20 Red Lion Street
London WC1R 4PJ (GB)

(54) VME P2 FIVE ROW INTERFACE ADAPTER ASSEMBLY, SYSTEM, AND METHOD

(67)  AVersa Module Europa (VME) adapter assem-
bly (100) is configured to operatively couple a subsystem
to a five row VMEG64x chassis. The VME adapter assem-
bly (100) includes an adapter circuit board (102) having
a mating contact area (140) proximate to a chassis-mat-
ing edge (104), and at least one area proximate to a sys-
tem-connecting edge (106) that is configured to couple
to the subsystem. A mating plug housing (126) is coupled

to the mating contact area (140) and may include a chas-
sis interface insert (130) defining a mating interface area
having five aligned rows (136) of contact apertures (138).
The five aligned rows (136) of contact apertures (138)
are configured to mate with a same number of aligned
rows of contact pins within a backplane connector of the
five row VMEG4x chassis.
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Description
FIELD OF EMBODIMENTS OF THE DISCLOSURE

[0001] Embodiments of the present disclosure gener-
ally relate to Versa Module Europa P2 Five Row interface
adapter assemblies, systems, and methods.

BACKGROUND OF THE DISCLOSURE

[0002] Versa Module Europa (VME) s a flexible, open-
ended bus system that employs a Eurocard standard. A
Eurocard is a type of printed circuit board that uses a
plug-style connector, such as a 96 pin plug, rather than
an edge connector. VME supports a variety of computa-
tional-intensive tasks.

[0003] VME32 uses separate 32-bit data and address
buses. In order to allow different bus widths, VME32 uses
two different Eurocard connectors, namely P1 and P2.
One type of VME32 P1 includes three rows of 32 pins
each. This type of VME32 P1 implements the first 24
address bits, 16 data bits, and all of the control signals.
In addition to the structure and capabilities of VME32 P1,
VME32 P2 uses additional address bits and 16 data bits.
[0004] With continued advancements in processing
speeds and power, additional VME configurations have
been developed. A known VME configuration, namely
VMEB4x, includes five rows of 32 pins each, which im-
proves VME addressing capability. Thus, a VMEG64x
chassis may include connection interfaces of five rows
of 32 pins each. While VME configurations have evolved
(such as from VME32 to VME64x), certain systems that
are configured to connect to VME chassis still use out-
dated VME mating connectors.

[0005] Inmanyinstances,individuals connectamating
connector having three rows of connection interfaces to
a VMEG64x chassis having backplane connection inter-
faces of five rows. If the mating connector is not properly
aligned with a connection interface of the VME64x chas-
sis, the mating connector and/or the VME chassis may
be damaged, such as by short-circuiting, burning, and
the like.

[0006] A three row VME32 mating connector may be
mated to a five row connection interface of a VMEG4x
chassis, but may be offset with respect to a proper align-
ment. For example, a row of the mating connector may
be offset such that it mates with an incompatible row of
the VMEG4x chassis. Consequently, the VME64x system
may electrically short. Further, component connections
may burn due to the improper connections between the
mating connector and the VMEG64x chassis.

[0007] Attempting to mate an external 28 volt direct
current and ground to discrete input and output VME
cards having a three row connector with a five row
VMEG64x backplane often results in both offset and im-
proper mating therebetween. Such misalignment may
damage the connector and/or the VMEG4x chassis.
[0008] Accordingly, aneed exists for properly and safe-
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ly mating a subsystem with afive row VMEG64x backplane.
SUMMARY OF THE DISCLOSURE

[0009] Certain embodiments of the present disclosure
provide a Versa Module Europa (VME) adapter assembly
configured to operatively couple a subsystem to a five
row VME chassis, such as a chassis of a VMEG64x sys-
tem. The VME adapter assembly may include an adapter
circuit board having a mating contact area proximate to
a chassis-mating edge, and at least one area that is con-
figured to couple to the subsystem. A mating plug housing
may be coupled to the mating contact area. The mating
plug housing may include a chassis interface insert de-
fining a mating interface area having five aligned rows of
contact apertures. The five aligned rows of contact ap-
ertures are configured to mate with a same number of
aligned rows of contact pins within a backplane connector
of the five row VME chassis.

[0010] The adapter circuit board may be a discrete in-
put adapter circuit board. Optionally, the adapter circuit
board may be a discrete output adapter circuit board. In
atleastone embodiment, the area(s) of the adapter circuit
board may include a power contact area.

[0011] In at least one embodiment, the area(s) of the
adapter circuit board may include an input contact area
configured to couple to a first cable that connects to the
subsystem, and an output contact area configured to cou-
ple to a second cable that couples to a different input
contact area of a different VME adapter assembly. Also,
at least one area of the adapter circuit board may include
a plurality of configuration selection areas. Each of the
configuration selection areas may be configured to allow
for a desired selection of power and ground formation.
[0012] The mating contact area may include five rows
of contacts connected to the five aligned rows of contact
apertures. Less than all of the contacts within the mating
contact area may be active. For example, each of the
contacts within at least one of the five rows of the mating
contact area may be deactivated (forexample, notin use,
such as not being operatively connected to a signal
source, power source, or ground). In atleast one embod-
iment, only two of the five rows within the mating contact
area are active. One of the two of the five rows within the
mating contact area may include alternating signal and
ground contacts, and the other of the two of the five rows
within the mating contact area may include only ground
contacts.

[0013] At least one of the contacts within the mating
contact area may include a keying shape configured to
ensure proper orientation of the adapter circuit board with
respect to the mating plug housing. At least one of the
five rows within the mating contact area may include dif-
ferent shaped contacts to facilitate routing of traces ther-
ebetween.

[0014] Certain embodiments of the present disclosure
provide a system that may include a subsystem, a five
row VME chassis comprising a plurality of backplane con-
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nectors, and a plurality of Versa Module Europa (VME)
adapter assemblies operatively coupling the subsystem
to the five row VME chassis. The subsystem may be an
electrical subsystem of a larger system, such as a test
system within a laboratory or other such testing environ-
ment.

BRIEF DESCRIPTION OF THE DRAWINGS
[0015]

Figure 1 is a diagrammatic representation of a per-
spective top view of a VME adapter assembly, ac-
cording to an embodiment of the present disclosure.

Figure 2 is a diagrammatic representation of a top
plan view of an adapter circuit board, according to
an embodiment of the present disclosure.

Figure 3 is a diagrammatic representation of a per-
spective top view of a VME adapter assembly, ac-
cording to an embodiment of the present disclosure.

Figure 4 is a diagrammatic representation of a top
plan view of an adapter circuit board, according to
an embodiment of the present disclosure.

Figure 5 is a diagrammatic representation of a rear
view of a plurality VME adapter assemblies connect-
ed to backplane connectors of a VME chassis, ac-
cording to an embodiment of the present disclosure.

Figure 6 is a simplified schematic diagram of VME
chassis operatively coupled to a system, according
to an embodiment of the present disclosure.

Figure 7 is a diagrammatic representative of a per-
spective top view of an aircraft, according to an em-
bodiment of the present disclosure.

DETAILED DESCRIPTION OF THE DISCLOSURE

[0016] Theforegoing summary,aswellas the following
detailed description of certain embodiments will be better
understood when read in conjunction with the appended
drawings. As used herein, an element or step recited in
the singular and preceded by the word "a" or "an" should
be understood as not necessarily excluding the plural of
the elements or steps. Further, references to "one em-
bodiment" are notintended to be interpreted as excluding
the existence of additional embodiments that also incor-
porate the recited features. Moreover, unless explicitly
stated to the contrary, embodiments "comprising" or
"having" an element or a plurality of elements having a
particular property may include additional elements not
having that property.

[0017] Embodiments of the present disclosure provide
a VME adapter assembly that is configured to mate with
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a connection interface of a five row VME chassis, such
as that of a VMEG64x system. The VME adapter assembly
may be used to adapt a mating connector of a subsystem
with a 5 row backplane connector of a VME chassis. The
VME adapter assembly may be configured as a discrete
input adapter or a discrete output adapter. Embodiments
ofthe presentdisclosure are configured to eliminate, min-
imize, or otherwise reduce equipment damage and safety
concerns that previously existed with VME systems that
connected subsystems to afive row backplane connector
of a VME64x chassis, for example. The VME adapter
assemblies may include circuit boards that provide sim-
ple, configurable selections that may be used to define
input/output personality.

[0018] Embodiments of the present disclosure may be
configured for use with a commercial, off-the-shelf VME
chassis, such as a five row VMEG4x chassis (that is, a
VME®64x chassis having five row backplane connectors).
A VME mating connector may be connected to a VME
adapter assembly having a complementary five row mat-
ing interface housing that safely connects to a backplane
connector of the VME chassis. Embodiments of the
present disclosure eliminate, minimize, or otherwise re-
duce risk of damage to VME hardware that could other-
wise occur from incorrect insertion of a mating connector
into a five row VME chassis.

[0019] Figure 1 is a diagrammatic representation of a
perspective top view of a VME adapter assembly 100,
according to an embodiment of the present disclosure.
The VME adapter assembly 100 may be configured as
a discrete input VME adapter assembly 100. For exam-
ple, the VME adapter assembly 100 may be a discrete
input power and ground adapter thatis configured to mate
with a five row VME chassis, such as a VMEG64 chassis
having five row backplane connectors. In at least one
embodiment, the VME adapter assembly 100 may be a
VMEG64x P2 five row adapter assembly.

[0020] The VME adapter assembly 100 may include
an adapter circuit board 102 having a leading, chassis-
mating edge 104 connected to arear, system-connecting
edge 106 through a main body 108. The chassis-mating
edge 104 is opposite from the system-connecting edge
106. The chassis-mating edge 104 is configured to be
inserted proximate to a VME chassis, such as that of a
5 row VMEG64x system, while the system-connecting
edge 106 is configured to be distally located from the
VME chassis, and closer to a system or connecting cable,
for example. That is, when mated with a backplane con-
nector of a VME chassis, the chassis-mating edge 104
is positioned closer to the to the VME chassis than the
system-connecting edge 106.

[0021] Aninputcontactarea 110 and an output contact
area 112 are formed proximate to the system-connecting
edge 106, such as through etching, or the like. For ex-
ample, the areas 110 and 112 are proximate to the sys-
tem-connecting edge 106 in that they are closer to the
system-connecting edge 106 than they are to the chas-
sis-mating edge 104. An input housing 114 operatively
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couples to the input contact area 110, and is configured
to connect to a cable (not shown in Figure 1), which may
retain electrical wires that electrically connect to the input
contact area 110. Similarly, an output housing 116 oper-
atively couples to the output contact area 112, and is
configured to connect to a cable (not shown in Figure 1),
which may retain electrical wires that electrically connect
to the output contact area 112.

[0022] The adapter circuit board 102 may also include
a plurality of configuration selection areas or jumpers
118, 120, 122, and 124, which are configured to allow
for a desired selection of different grouping of power and
ground formation, for example. More or less configuration
selection areas than shown may be used.

[0023] A mating contact area (hidden from view in Fig-
ure 1) is formed proximate to the chassis-mating edge
104 and is operatively coupled to a mating plug housing
126. For example, the mating contact area is proximate
to the chassis-mating edge 104 in that it is closer to the
chassis-mating edge 104 than it is to the system-con-
necting edge 106. The mating plug housing 126 includes
a board interface panel 128 that overlies the mating con-
tact area. The board interface panel 128 includes a plu-
rality of contacts, channels, apertures, plated-through-
holes, or the like that align with a same number of con-
tacts formed on the mating contact area. The board in-
terface panel 128 integrally connects to a chassis inter-
face insert 130 having a base 131 connected to an upper
panel 132 through lateral panels 134. The base 131, the
upper panel 132, and the lateral panels 134 define a mat-
ing interface area having five aligned rows 136 of contact
apertures 138. The mating interface is complementary
to a mating interface of a backplane connector of a VME
chassis, such as that of a VMEG64x system. That is, the
mating interface of the backplane connector of the VME
chassis includes five aligned rows of contact pins that
are configured to be received within the contact apertures
138 of the five aligned rows 136 when a mating connector
having the VME adapter assembly 100 is plugged into
the mating interface of the backplane connector.

[0024] In at least one embodiment, the VME adapter
card assembly 100 is configured to be operatively cou-
pled to one or more systems or subsystems, such as
electrical systems, devices, components, or the like. The
VME adapter card assembly 100 connects the system(s)
or subsystem(s) to a 5 row VME chassis in a safe and
reliable manner.

[0025] Figure 2 is a diagrammatic representation of a
top plan view of the adapter circuit board 102, according
to an embodiment of the present disclosure. As shown,
the mating contact area 140 is formed proximate to the
chassis-mating edge 104. Referring to Figures 1 and 2,
the mating plug housing 126 may be a right angle con-
nector in which the board interface panel 128 is parallel
to and overlies the mating contact area 140, while the
chassis interface insert 130 is perpendicular to the board
interface panel 128. The mating contact area 140 in-
cludes five rows 142, 144, 146, 148, and 150 of contacts
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160. Because the adapter circuit board 102 connects and
adapts a system or subsystem to a five row VME chassis,
not all of the rows of contacts may be active (e.g., oper-
atively coupled to one or more active elements, such as
signal, power, or ground contacts). For example, as
shown, the rows 142, 146, and 150 are not active. That
is, each of therows 142, 146, and 150 are not operatively
coupled to an active power, ground, or signal contact. In
contrast, the rows 144 and 148 are active. Alternatively,
other rows may be active in place of, or in addition to,
the rows 144 and 148.

[0026] The input area 110 may include a ground con-
tact 162, a signal contact 164, and a signal contact 166.
Similarly, the output area 112 may include a ground con-
tact 162, a signal contact 164, and a signal contact 166.
The ground contacts 162 of each of the input area 110
and the output area 112 may connect to ground contacts
162 of the configuration selection areas 118, 120, 122,
and 124 through one or more traces 170 (such as con-
ductive copper traces), which may be formed on or within
the adapter circuit board 102. Similarly, the signal con-
tacts 164 of each of the input area 110 and the output
area 112 may connect to signal contacts 164 of the con-
figuration selection areas 118, 120, 122, and 124 through
one or more traces 170, which may be formed on or within
the adapter circuit board 102. Also, the signal contacts
166 of each of the input area 110 and the output area
112 may connect to signal contacts 166 of the configu-
ration selection areas 118, 120, 122, and 124 through
one or more traces 170, which may be formed on or within
the adapter circuit board 102. While the traces 170 are
shown in Figure 2, it is to be understood that the traces
170 may be hidden by circuit board material.

[0027] As shown and described, each of the configu-
ration selection areas 118, 120, 122, and 124 may be
connected to the input and output areas 110 and 112
through one or more traces 170. Additionally, each of the
configuration selection areas 118,120, 122, and 124 may
connect to contacts 160 of the mating contact area 140
through one or more traces 170.

[0028] The traces 170 may branch to connect to mul-
tiple contacts 160. For example, the configuration selec-
tion area 118 may connect to two contacts 160 within the
row 144 through a branched trace 170. The two contacts
160 within the row 144 may be separated by a ground
contact. Similarly, the configuration selection area 120
may connect to two contacts 160 within the row 144
through a branched trace 170, with a ground contact sep-
arating the two contacts 160. The configuration selection
areas 122 and 124 may connect to contacts within the
row 144 in a similar fashion. Alternatively, each configu-
ration selection area 118, 120, 122, and 124 may be con-
figured to connect to more contacts in the row 144 than
shown. Additionally, the configuration selection areas
118, 120, 122, and 124 may connect to contacts within
a different row than shown.

[0029] The contacts 160’ within the row 142 may be
smaller than the contacts in other rows. The smaller con-
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tacts 160’ provide the adapter circuit board 102 with in-
creased support surface therebetween, thereby allowing
traces 170 to pass therebetween into the row 144. Alter-
natively, the contacts 160’ may be the same size as the
other contacts 160.

[0030] As shown, the rows 144 and 146 are active,
while the rows 142, 146, and 150 are deactivated (or not
in use). The row 144 includes signal contacts separated
by ground contacts. The row 146 includes only ground
contacts. Alternatively, the row 146 may include signal
contacts, while the row 144 includes only ground con-
tacts. Also, alternatively, each of the rows 144 and 146
may include signal and ground contacts.

[0031] Additionally, certain contacts 160 formed in the
mating contact area 140 may be sized and shaped dif-
ferently than other contacts 160, in order to provide key-
ing contacts that ensure that the board interface panel
128 of the mating plug housing 126 (shown in Figure 1)
properly connects to the adapter circuit board 102. For
example, leading keying contacts 160" of the rows 142,
144, 146, 148, and 150 may each have a keying shape
that differs from the remainder of the contacts 160. For
example, the leading keying contacts 160" may be
square shaped and configured to connect to similar con-
tacts of the board interface panel 128. In this manner,
because the leading contacts 160" are at only one side,
the board interface panel 128 is properly oriented and
aligned to mate with the mating contactarea 140, thereby
ensuring that proper electrical connections are estab-
lished therebetween. Optionally, the keying contacts
160" may be various other shapes and sizes. Also, alter-
natively, the keying contacts may be at various other lo-
cations of the mating contact area 140. Further, more or
less keying contacts may be used.

[0032] The adapter circuit board 102 may also include
fastener through holes 180. The fastener through holes
180 may be used to receive fasteners that are used to
securely connect the adapter circuit board 102 to struc-
ture, such as the mating plug housing 126.

[0033] The input contact area 110 may connect to a
component, such as a system or subsystem that con-
nects to a VME chassis, through one or more electrical
wires within a cable, for example. Notably, the output
contact area 112 may connect to an input contact area
of another VME adapter board through one or more elec-
trical wires. Thus, separate and distinct cables or wires
are not needed to connect the system to each and every
adapter circuit board 102. Instead, a plurality of adapter
circuit boards may be daisy-chained together. For exam-
ple, a system may be connected to a first VME adapter
board by connecting to an input contact area. The first
VME adapter board then connects to a second VME
adapter board through a wired connection between an
output contact area of the first VME adapter board and
an input contact area of the second VME adapter board.
The second VME adapter board connects to a third VME
adapter board in a similar fashion. As such, separate and
distinct wires extending from either the system/subsys-
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tem or the VME chassis may not be needed to connect
to each of the VME adapter boards.

[0034] Figure 3 is a diagrammatic representation of a
perspective top view of a VME adapter assembly 200,
according to an embodiment of the present disclosure.
The VME adapter assembly 200 may be configured as
adiscrete output VME adapter assembly 200. For exam-
ple, the VME adapter assembly 200 may be a discrete
output power and ground adapter configured for use with
a VMEG64x backplane. In at least one embodiment, the
VME adapter assembly 200 may be a VMEG64x P2 Five
Row adapter assembly.

[0035] The VME adapter assembly 200 may include
an adapter circuit board 202 having a leading, chassis-
mating edge 204 connected to arear, system-connecting
edge 206 through a main body 208. A power contact area
210 is formed proximate to the system-connecting edge
206, such as through etching, or the like. A power input
housing 214 operatively couples to the power contact
area 210, and is configured to connect to a cable (not
shown in Figure 3), which may retain electrical wires that
electrically connect to the power contact area 210.
[0036] A mating contact area (hidden from view in Fig-
ure 3) is formed proximate to the chassis-mating edge
204 and is operatively coupled to a mating plug housing
226. The mating plug housing 226 includes a board in-
terface panel 228 that overlies the mating contact area.
The board interface panel 228 integrally connects to a
chassisinterface insert 230 having abase 231 connected
to an upper panel 232 through lateral panels 234. The
base 231, the upper panel 232, and the lateral panels
234 define a mating interface area having five aligned
rows 236 of contact apertures 238. The mating interface
is complementary to a mating interface of a backplane
connector of a VME chassis. That is, the mating interface
of the backplane connector of the VME chassis includes
five aligned rows of contact pins that are configured to
be received within the contact apertures 238 of the five
aligned rows 236 when a mating connector having the
VME adapter assembly 200 is plugged into the mating
interface of the backplane connector.

[0037] In atleast one embodiment, the VME adapter
card assembly 200 is configured to be operatively cou-
pled to one or more systems or subsystems, such as test
systems or the like. The VME adapter card assembly 200
connects the system(s) or subsystem(s) to a 5 row VME
chassis in a safe and reliable manner.

[0038] Figure 4 is a diagrammatic representation of a
top plan view of the adapter circuit board 202, according
to an embodiment of the present disclosure. The mating
contact area 240 is formed proximate to the chassis-mat-
ing edge 204. The mating contact area 240 includes five
rows 242, 244, 246, 248, and 250 of contacts 260. Be-
cause the adapter circuit board 202 is connecting and
adapting a system or subsystem to a five row VME chas-
sis, not all of the rows of contacts may be active. For
example, as shown, the rows 242, 246, and 250 are not
active. That is, each of the rows 242, 246, and 250 are
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not connected to an active power, ground, or signal con-
tact. Conversely, the rows 244 and 248 are active. Alter-
natively, other rows may be active in place of, or in ad-
dition to, the rows 244 and 248. Referring to Figures 3
and 4, the mating plug housing 226 may be a right angle
connector in which the board interface panel 228 is par-
allel to and overlies the mating contact area 240, while
the chassis interface insert 230 is perpendicular to the
board interface panel 228.

[0039] The power contact area 210 may include one
or more ground contacts 262 and one or more power
contacts 264. The ground contacts 262 connect to
ground contacts 260 within the row 248 of the mating
contact area 240 through a trace 270, which may be con-
figured to accommodate high current signals. As shown,
the entire row of contacts 260 within the row may be
grounded. The power contacts 264 connect to power
contacts 260 within the row 244 of the mating contact
area 240 through a trace 270, which may be configured
to accommodate high current signals. As shown, only
half (or approximately half) the contacts within the row
244 may be configured as power contacts, while the re-
maining contacts are deactivated. Alternatively, more or
less contacts within the row 244 may be power contacts.
Also, alternatively, the traces may connect the power
contact area 210 to other rows than shown.

[0040] Certain contacts 260 formed in the mating con-
tact area 240 may be sized and shaped differently than
other contacts 260, in order to provide keying contacts
that ensure that the board interface panel 228 of the mat-
ing plug housing 226 (shown in Figure 3) properly con-
nects to the adapter circuit board 202. For example, lead-
ing keying contacts 260" of the rows 242, 244, 246, 248,
and 250 may each have a keying shape that differs from
the remainder of the contacts 260. For example, the lead-
ing keying contacts 260" may be square shaped and con-
figured to connect to similar contacts of the board inter-
face panel 228. In this manner, because the leading con-
tacts 260" are at only one side, the board interface panel
228 is properly oriented and aligned to mate with the
mating contact area 240, thereby ensuring that proper
electrical connections are established therebetween.
Optionally, the keying contacts 260" may be various other
shapes and sizes. Also, alternatively, the keying contacts
may be at various other locations of the mating contact
area 240. Further, more or less keying contacts may be
used.

[0041] The adapter circuit board 202 may also include
fastener through holes 280. The fastener through holes
280 may be used to receive fasteners that are used to
securely connect the adapter circuit board 202 to struc-
ture, such as the mating plug housing 226.

[0042] Figure 5 is a diagrammatic representation of a
rear view of a plurality VME adapter assemblies 100 and
200 connected to backplane connectors 300 of a VME
chassis 302 (such as that of a VMEG64x system), accord-
ing to an embodiment of the present disclosure. For the
sake of clarity, a rear wall portion of the VME chassis 302
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is removed in order to show the connections between
the VME adapter assemblies 100 and 200 and the back-
plane connectors 300.

[0043] Each backplane connector 300 may include an
outer shroud 304 defining a connection chamber 306
having a plurality of pins 308. For example, the connec-
tion chamber 306 may include five rows of pins 308. The
VME chassis 302 is a five row system that is configured
to mate with mating connectors having five rows of re-
ciprocal apertures. A subsystem 400 connects to the 5
row VME system through one or more cables 402 that
connect to the VME adapter assemblies 100 and 200.
[0044] Referring to Figures 1-5, the VME adapter as-
semblies 100 and 200 include mating plug housings 126
and 226, respectively, which include chassis interface
inserts 130 and 230, respectively. Each chassis interface
insert 130 and 230 is configured to be plugged into a
receptacle (upon rotating VME adapter assemblies 100
and 200 ninety degrees, for example), such as formed
by the shrouds 304 of the backplane connectors 300.
Inactive rows within each of the chassis interface inserts
130 and 230 provide space-filling structure so that the
chassis interface inserts 130 and 230 are properly re-
ceived within the shrouds 304.

[0045] Each of the chassis interface inserts 130 and
230 includes the same number of contact apertures 138
and 238 as the number of pins 308 within each connec-
tion chamber 306. In particular, the number and config-
uration of the contact apertures 138 and 238 corresponds
to the number and configuration of the pins 308 within
each connection chamber 306. In this manner, the VME
adapter assemblies 100 and 200 properly and reliably
mate within the backplane connectors 300, without the
possibility of misalignment or being offset therein.
[0046] As noted, certain rows of contacts of each VME
adapter assembly 100 and 200 may be inactive. Howev-
er, the inactive rows provide space-filling structure that
is used to properly position and orient active contacts
(e.g., those contacts that are grounded or connected to
power or signal contacts) to ensure a proper aligned mat-
ing relationship between pins 308 within the backplane
connectors 300. As such, the VME adapter assemblies
100 and 200 provide a safe, reliable connection interface
between the five row VME system and a system or sub-
system, such as a testing system in a laboratory envi-
ronment. The VME adapter assemblies 100 and 200 en-
sure proper connection with the backplane connectors
300, and thereby prevent or otherwise reduce the risk of
damaging components of the VME chassis 302, the VME
adapter assemblies 100 and 200, and/or the subsystem
400.

[0047] The VME chassis 302 may be operatively cou-
pled to the subsystem 400 through the VME adapter as-
semblies 100 and 200 in order to monitor and test various
components of the subsystem 400. The subsystem 400
may be a subsystem of a vehicle, such as an aircraft, for
example. For example, the subsystem 400 may be an
electrical subsystem that is configured to be used within
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an aircraft. Before being mounted and secured in the
aircraft, the subsystem 400 may first be tested within a
laboratory to ensure that the subsystem properly oper-
ates. As such, the subsystem 400 may be connected to
the VME chassis 302 through one or more VME adapter
assemblies 100 and 200.

[0048] Embodiments of the present disclosure provide
VME adapter card assemblies that may include five row
connection interfaces that are configured to mate with
reciprocal backplane connectors of a five row VME sys-
tem. As such, embodiments of the present disclosure
ensure proper and correct connection and prevent dam-
age that could otherwise occur when connecting a sub-
system to a five row VME system.

[0049] Figure 6 is a simplified schematic diagram of
VME chassis 500 operatively coupled to a subsystem
502, according to an embodiment of the present disclo-
sure. As shown, the VME chassis 500 operatively cou-
ples to the subsystem 502 through a plurality of VME
adapter assemblies 504, 506, 508, 510, and 512, such
as any of those described above. More or less VME as-
semblies than shown may be used.

[0050] The VME chassis may be a 5 row VME system.
The adapter assemblies 504-512 allow for safe, reliable
connection between the subsystem 502 and the VME
chassis 500.

[0051] The subsystem 502 connects to an input con-
tact area 520 of the VME adapter assembly 504 through
a cable 524, for example. In turn, an output contact area
522 of the VME adapter assembly 504 connects to an
input contact area 520 of the VME adapter assembly 506
through an intermediate cable 524. The output contact
area 522 of the VME adapter assembly 506 connects to
an input contact area 520 of the VME adapter assembly
508 through an intermediate cable 524, and so on. As
such, each of the VME adapter assemblies 504-512 may
be daisy-chained together, instead of connecting to the
subsystem 502 and/or the VME chassis 500 through sep-
arate and distinct cables extending therebetween. In this
manner, embodiments of the present disclosure reduce
wiring and clutter between the VME chassis 500 and the
subsystem 502.

[0052] Figure 7 is a diagrammatic representative of a
perspective top view of an aircraft 610 (or aircraft assem-
bly), according to an embodiment of the present disclo-
sure. Embodiments of the present disclosure provide
systems, methods, and assemblies that are configured
to monitor, test, or the like various subsystems of the
aircraft 610 before the various subsystems are mounted
in the aircraft 610. As an example, the VME systems
described in the present application may be used to test
and simulate various aircraft functions and operations
while interfacing to subsystems, such as black boxes,
within a laboratory setting. In at least one embodiment,
one or more of the subsystems of the aircraft 610 are
connected to a five row VME chassis within a laboratory
through one or more VME adapter assemblies prior to
the subsystems being secured within the aircraft 610.
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Alternatively, instead of an aircraft, the systems and
methods of embodiments of the present disclosure may
be used to test subsystems of various other vehicles
(such as automobiles, buses, locomotives and train cars,
seacraft, spacecraft, and the like), devices, structures,
and the like.

[0053] The aircraft 610 may include a propulsion sys-
tem 612 that may include two turbofan engines 614, for
example. Optionally, the propulsion system 612 may in-
clude more engines 614 than shown. The engines 614
are carried by wings 616 of the aircraft 610. In other em-
bodiments, the engines 614 may be carried by a fuselage
618 and/or an empennage 620. The empennage 620
may also support horizontal stabilizers 622 and a vertical
stabilizer 624.

[0054] VME systems are particularly well-suited for
testing subsystems that are later secured within aircraft.
In particular, an aircraft has a large number of varied
electrical subsystems. VME systems are configured to
test large scale systems, such as those that are to be
secured within or to aircraft.

[0055] While various spatial and directional terms,
such as top, bottom, lower, mid, lateral, horizontal, ver-
tical, front and the like may be used to describe embod-
iments of the present disclosure, it is understood that
such terms are merely used with respect to the orienta-
tions shown in the drawings. The orientations may be
inverted, rotated, or otherwise changed, such that an up-
per portion is a lower portion, and vice versa, horizontal
becomes vertical, and the like.

[0056] As used herein, a structure, limitation, or ele-
ment that is "configured to" perform a task or operation
is particularly structurally formed, constructed, or adapt-
ed in a manner corresponding to the task or operation.
For purposes of clarity and the avoidance of doubt, an
object that is merely capable of being modified to perform
the task or operation is not "configured to" perform the
task or operation as used herein.

[0057] Itisto be understood thatthe above description
is intended to be illustrative, and not restrictive. For ex-
ample, the above-described embodiments (and/or as-
pects thereof) may be used in combination with each
other. In addition, many modifications may be made to
adapt a particular situation or material to the teachings
of the various embodiments of the disclosure without de-
parting from their scope. While the dimensions and types
of materials described herein are intended to define the
parameters of the various embodiments of the disclo-
sure, the embodiments are by no means limiting and are
exemplary embodiments. Many other embodiments will
be apparent to those of skill in the art upon reviewing the
above description. The scope of the various embodi-
ments of the disclosure should, therefore, be determined
with reference to the appended claims, along with the full
scope of equivalents to which such claims are entitled.
In the appended claims, the terms "including" and "in
which" are used as the plain-English equivalents of the
respective terms "comprising" and "wherein." Moreover,
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the terms "first," "second," and "third," etc. are used mere-
ly as labels, and are not intended to impose numerical
requirements on their objects. Further, the limitations of
the following claims are not written in means-plus-func-
tion format and are not intended to be interpreted based
on 35 U.S.C. § 112(f), unless and until such claim limi-
tations expressly use the phrase "means for" followed by
a statement of function void of further structure.

[0058] Further, the disclosure comprises embodi-
ments according to the following clauses:

Clause 1. A Versa Module Europa (VME) adapter
assembly configured to operatively couple a subsys-
tem to a five row VME chassis, the VME adapter
assembly comprising:

an adapter circuit board having a mating contact
area proximate to a chassis-mating edge, and
at least one area that is configured to couple to
the subsystem; and

a mating plug housing coupled to the mating
contact area, wherein the mating plug housing
comprises a chassis interface insert defining a
mating interface area having five aligned rows
of contact apertures, wherein the five aligned
rows of contact apertures are configured to mate
with a same number of aligned rows of contact
pins within a backplane connector of the five row
VME chassis.

Clause 2. The VME adapter assembly of Clause 1,
wherein the adapter circuit board is a discrete input
adapter circuit board.

Clause 3. The VME adapter assembly of Clauses 1
or 2, wherein the adapter circuit board is a discrete
output adapter circuit board.

Clause 4. The VME adapter assembly of Clauses 1,
2 or 3, wherein the at least one area of the adapter
circuit board comprises:

an input contact area configured to couple to a
first cable that connects to the subsystem; and

an output contact area configured to couple to
a second cable that couples to a different input
contact area of a different VME adapter assem-
bly.

Clause 5. The VME adapter assembly of Clauses 1,
2,3 or4,wherein the atleast one area of the adapter
circuit board comprises a plurality of configuration
selection areas, wherein each of the plurality of con-
figuration selection areas is configured to allow for
a desired selection of power and ground formation.
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Clause 6. The VME adapter assembly of Clauses 1,
2,3, 4 or 5, wherein the mating contact area includes
five rows of contacts connected to the five aligned
rows of contact apertures.

Clause 7. The VME adapter assembly of Clause 6,
whereinless than all of the contacts within the mating
contact area are active.

Clause 8. The VME adapter assembly of Clause 6,
wherein each of the contacts within at least one of
the five rows of the mating contact area are deacti-
vated.

Clause 9. The VME adapter assembly of Clause 6,
wherein only two of the five rows within the mating
contact area are active, wherein one of the two of
the five rows within the mating contact area includes
alternating signal and ground contacts, and wherein
the other of the two of the five rows within the mating
contact area includes only ground contacts.

Clause 10. The VME adapter assembly of Clause 6,
wherein at least one of the contacts within the mating
contact area comprises a keying shape configured
to ensure proper orientation of the adapter circuit
board with respect to the mating plug housing.

Clause 11. The VME adapter assembly of Clause 6,
wherein at least one of the five rows within the mating
contact area includes different shaped contacts to
facilitate routing of traces therebetween.

Clause 12. The VME adapter assembly of Clauses
1,2,3,4,5,6,7,8,9, 10 or 11, wherein the at least
one area of the adapter circuit board comprises a
power contact area.

Clause 13. A system comprising:
a subsystem configured to be tested;

a five row VME chassis comprising a plurality of
backplane connectors; and

a plurality of Versa Module Europa (VME) adapt-
er assemblies operatively coupling the subsys-
tem to the five row VME chassis, wherein each
of the VME adapter assemblies comprises:

an adapter circuit board having a mating
contact area proximate to a chassis-mating
edge, and at least one area proximate to a
system-connecting edge that is configured
to couple to the subsystem, wherein the
mating contact area includes five rows of
contacts; and

amating plug housing coupled to the mating
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contact area, wherein the mating plug hous-
ing comprises a chassis interface insert de-
fining a mating interface area having five
aligned rows of contact apertures connect-
ed to the five rows of contacts of the mating
contact area at a right angle, wherein the
five aligned rows of contact apertures mate
with a same number of aligned rows of con-
tact pins within the backplane connector of
the five row VME chassis, and wherein each
of the adapter circuit board is one of a dis-
crete input adapter circuit board or a dis-
crete output adapter circuit board.

Clause 14. The system of Clause 13, wherein the at
least one area of the adapter circuit board of at least
one of the VME adapter assemblies further compris-
es:

an input contact area configured to couple to a
first cable that connects to the system;

an output contact area configured to couple to
a second cable that couples to a different input
contact area of a different VME adapter assem-
bly; and

a plurality of configuration selection areas,
wherein each of the plurality of configuration se-
lection areas is configured to allow for a desired
selection of power and ground formation.

Clause 15. The system of Clauses 13 or 14, wherein
less than all of the contacts within the mating contact
area are active.

Clause 16. The system of Clauses 13 or 14, wherein
only two of the five rows within the mating contact
area are active, wherein one of the two of the five
rows within the mating contact area includes alter-
nating signal and ground contacts, and wherein the
other of the two of the five rows within the mating
contact area includes only ground contacts.

Clause 17. The system of Clauses 13 or 14, wherein
at least one of the contacts within the mating contact
area comprises a keying shape configured to ensure
proper orientation of the adapter circuit board with
respect to the mating plug housing.

Clause 18. The system of Clauses 13 or 14, wherein
atleast one of the five rows includes different shaped
contacts to facilitate routing of traces therebetween.

Clause 19. The system of Clauses 13, 14, 15, 16,
17 or 18, wherein the adapter circuit board comprises
a power contact area.
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Clause 20. A Versa Module Europa (VME) adapter
assembly configured to operatively couple a subsys-
tem to a five row VMEG4x chassis, the VME adapter
assembly comprising:

an adapter circuit board having a mating contact
area proximate to a chassis-mating edge, and
at least one area proximate to a system-con-
necting edge that is configured to couple to the
subsystem, wherein the mating contact area in-
cludes five rows of contacts, wherein each of
the contacts within at least one of the five rows
of the mating contact area are deactivated,
wherein at least one of the contacts within the
mating contact area comprises a keying shape;
and

a mating plug housing coupled to the mating
contact area, wherein the mating plug housing
comprises a chassis interface insert defining a
mating interface area having five aligned rows
of contact apertures connected to the five rows
of contacts at a right angle, wherein the five
aligned rows of contact apertures are configured
to mate with a same number of aligned rows of
contact pins within a backplane connector of the
five row VMEG4x chassis, wherein the adapter
circuit board is one of a discrete input adapter
circuit board or a discrete output adapter circuit
board.

[0059] This written description uses examples to dis-
close the various embodiments of the disclosure, includ-
ing the best mode, and also to enable any person skilled
in the art to practice the various embodiments of the dis-
closure, including making and using any devices or sys-
tems and performing any incorporated methods. The pat-
entable scope of the various embodiments of the disclo-
sure is defined by the claims, and may include other ex-
amples that occur to those skilled in the art. Such other
examples are intended to be within the scope of the
claims if the examples have structural elements that do
not differ from the literal language of the claims, or if the
examples include equivalent structural elements with in-
substantial differences from the literal language of the
claims.

Claims

1. A Versa Module Europa (VME) adapter assembly
(100) configured to operatively couple a subsystem
to a five row VME chassis, the VME adapter assem-
bly (100) comprising:

an adapter circuit board (102) having a mating
contact area (140) proximate to a chassis-mat-
ing edge (104), and atleast one area thatis con-
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figured to couple to the subsystem; and

a mating plug housing (126) coupled to the mat-
ing contact area (140), wherein the mating plug
housing (126) comprises a chassis interface in-
sert (130) defining a mating interface area hav-
ing five aligned rows (136) of contact apertures
(138), wherein the five aligned rows (136) of con-
tact apertures (138) are configured to mate with
a same number of aligned rows of contact pins
within a backplane connector of the five row
VME chassis.

The VME adapter assembly (100) of claim 1, wherein
the adapter circuit board (102) is a discrete input
adapter circuit board.

The VME adapter assembly (100) of claims 1 or 2,
wherein the adapter circuit board (102) is a discrete
output adapter circuit board.

The VME adapter assembly (100) of claims 1, 2 or
3, wherein the at least one area of the adapter circuit
board (102) comprises:

an input contact area (110) configured to couple
to a first cable that connects to the subsystem;
and

an output contact area (112) configured to cou-
ple to a second cable that couples to a different
input contact area (110) of a different VME
adapter assembly (100).

The VME adapter assembly (100) of claims 1, 2, 3
or 4, wherein the at least one area of the adapter
circuit board (102) comprises a plurality of configu-
ration selection areas (118, 120, 122, 124), wherein
each of the plurality of configuration selection areas
(118, 120, 122, 124) is configured to allow for a de-
sired selection of power and ground formation.

The VME adapter assembly (100) of claims 1, 2, 3,
4 or 5, wherein the mating contact area (140) in-
cludes five rows (142, 144, 146, 148 and 150) of
contacts (160) connected to the five aligned rows
(136) of contact apertures (138).

The VME adapter assembly (100) of claim 6, wherein
less than all of the contacts (160) within the mating
contact area (140) are active.

The VME adapter assembly (100) of claim 6, wherein
each of the contacts (160) within at least one of the
five rows (142, 144, 146, 148 and 150) of the mating
contact area (140) are deactivated.

The VME adapter assembly (100) of claim 6, wherein
only two of the five rows (142, 144, 146, 148 and
150) within the mating contact area (140) are active,

10

15

20

25

30

35

40

45

50

55

10

10.

1.

12.

wherein one of the two of the five rows (142, 144,
146, 148 and 150) within the mating contact area
(140) includes alternating signal and ground con-
tacts (162), and wherein the other of the two of the
five rows (142, 144, 146, 148 and 150) within the
mating contact area (140) includes only ground con-
tacts (162).

The VME adapter assembly (100) of claim 6, wherein
at least one of the contacts (160) within the mating
contact area (140) comprises a keying shape con-
figured to ensure proper orientation of the adapter
circuit board (102) with respect to the mating plug
housing (126).

The VME adapter assembly (100) of claim 6, wherein
at least one of the five rows (142, 144, 146, 148 and
150) within the mating contact area (140) includes
different shaped contacts to facilitate routing of trac-
es (170) therebetween.

The VME adapter assembly (100) of claims 1, 2, 3,
4,5 6,7, 8,9, 10 or 11, wherein the at least one
area of the adapter circuit board (102) comprises a
power contact area (210).
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